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ABSTRACT: Dyadic Green functions for time–harmonic fields in a homogeneous, isotropic, dielectric–
magnetic medium, moving with constant velocity, are derived by first implementing a simple transfor-
mation and then using the dyadic Green functions available for uniaxial dielectric–magnetic mediums.
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1
A significant portion of the electromagnetics literature is devoted to wave propagation in simply
moving, homogeneous, isotropic, dielectric–magnetic mediums [1]. The dyadic Green functions (DGFs)
of such a medium (with respect to an observer in an inertial non–co–moving frame of reference) have
therefore been derived, and are available in closed form [2]. We present here an alternative — and
simple — derivation of these DGFs by first implementing a straightforward transformation and then
using the DGFs available for uniaxial dielectric–magnetic mediums.
From the perspective of a co–moving observer, let the frequency–domain constitutive properties of
a medium be characterized by its relative permittivity ǫr and relative permeability µr. Suppose next
that this medium is moving with constant velocity v with respect to another inertial observer; then, the
Minkowski constitutive relations of this medium may be stated as follows [2]:
D = ǫ0ǫr α • E+ c
−1
0
m×H , (1)
B = − c−1
0
m×E+ µ0µr α • H . (2)
Here and hereafter,
v = vvˆ , (3)
α = α I + (1 − α) vˆvˆ , (4)
α =
1− β2
1− ǫrµrβ2
, (5)
m = mvˆ , (6)
m = β
ǫrµr − 1
1− ǫrµrβ2
, (7)
β = v/c0 , (8)
and c0 = 1/
√
ǫ0µ0 is the speed of light in free space (i.e., vacuum).
The frequency–domain Maxwell curl postulates in the chosen medium (with respect to the non–co–
moving observer) may be set down as
∇×E(r) = iω [µ0µr α • H(r)− c−10 m×E(r)] , (9)
∇×H(r) = −iω [ǫ0ǫr α • E(r) + c−10 m×H(r)] + J(r) , (10)
where the phasor J(r) represents the source electric current density. Our objective is to find the DGFs
G
e
(r, s) and G
m
(r, s) such that
E(r) = iωµ0
∫ ∫ ∫
G
e
(r, s) • J(s) d3s , (11)
H(r) =
∫ ∫ ∫
G
m
(r, s) • J(s) d3s , (12)
with the integrations being carried out over the region where J(r) is nonzero.
We begin by using a transformation provided by Lakhtakia & Weiglhofer [3]; thus, we define trans-
formed field and source phasors as
e(r) = E(r) exp(ik0 m • r) , (13)
h(r) = H(r) exp(ik0 m • r) , (14)
j(r) = J(r) exp(ik0 m • r) , (15)
2
where k0 = ω
√
ǫ0µ0 is the free–space wavenumber. Hence, (9) and (10) respectively transform to
∇× e(r) = iωµ0µr α • h(r) , (16)
∇× h(r) = −iωǫ0ǫr α • e(r) + j(r) . (17)
The solutions of (16) and (17) may be written as
e(r) = iωµ0
∫ ∫ ∫
g
e
(r, s) • j(s) d3s , (18)
h(r) =
∫ ∫ ∫
g
m
(r, s) • j(s) d3s , (19)
The DGFs appearing in these solutions are for a dielectric–magnetic medium with a distinguished axis,
and are available as [4]
g
e
(r, s) = µrα
(
α−1 +
∇∇
k2
v
)
exp(ikvRv)
4πRv
, (20)
g
m
(r, s) = ǫrαα
−1 ×∇exp(ikvRv)
4πRv
, (21)
where
kv = k0α
√
ǫrµr , (22)
Rv =
√
(r− s) • α−1 • (r− s) . (23)
Reversing the transformation (13)–(15), we find the sought–after DGFs as follows:
G
e
(r, s) = µrα exp [−ik0m • (r− s)]
(
α−1 +
∇∇
k2
v
)
exp(ikvRv)
4πRv
, (24)
G
m
(r, s) = ǫrα exp [−ik0m • (r− s)]
α−1 ×∇exp(ikvRv)
4πRv
. (25)
These expressions can be put in the same form as the DGFs provided in Chen’s textbook [2, Chap 11].
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